Novenber 17, 1997 F/ AKC: TH

PRELI M NARY CRUI SE RESULTS
NOAA SHIP MIler Freeman, CRU SE NO M--97-08

ECHO | NTEGRATI ON- TRAW.  SURVEY
OF WALLEYE POLLOCK I N THE EASTERN BERI NG SEA

Scientists fromthe M dwater Assessnent and Conservation Engi neering ( MACE)
program at the Al aska Fisheries Science Center (AFSC) conducted an echo
integration-trawl (EIT) survey of walleye pollock (Theragra chal cogranmma)on
the eastern Bering Sea (EBS) shelf fromPort Mller, Al aska, to the

U. S./Russia convention |line, aboard the NOAA ship MIler Freeman fromJuly 16
to Septenmber 6, 1997. The crui se began and ended in Dutch Harbor, Al aska.

The cruise itinerary was as foll ows:

Jul 7-8 Cear trials/sphere calibration in Port Susan
Transit to Dutch Harbor.

Leg 1

Jul 16 Embark scientists in Dutch Harbor. Sphere calibration in Captain's
Bay.

Jul 17-Aug 7 EIT survey of the EBS shelf. Touch and go in Dutch Harbor m d-
way through leg 1 to disenbark scientist.

Aug 8 Inport Dutch Harbor, Al aska.

Leg 2

Aug 9-Sep 6 Sphere calibration in Captain's Bay. EIT survey of the EBS shelf.
Retrieval of oceanographic data collection ("Peggy") buoy. Sphere calibration
i n Makushi n Bay.

Sep 6 Arrive Dutch Harbor, Al aska. End of cruise.

OBJECTI VES

The principal objective of the cruise was to collect echo integration data
and m dwat er and denmersal trawl data necessary to deternmine the distribution,
bi omass, and bi ol ogi cal conposition of walleye pollock on the eastern Bering
Sea shelf. W also collected pollock target strength data for use in scaling
echo integration data to estimates of absol ute abundance and calibrated the
38 kHz and 120 kHz scientific acoustic systens using standard sphere
techniques. In addition, we collected physical oceanographic data including
tenperature and salinity profiles at selected sites, and continuously



noni tored sea surface paraneters (e.g., tenperature, salinity, light |evel
and productivity) and water current profiles.

Secondary objectives of the cruise were to carry out a variety of scientific
proj ects requested by MACE and other investigators. They included the
foll owi ng: acoustic buoy work (leg 1, Chris WIson 206-526-6435), bottom
typing work (legs 1 and 2, Paul von Szal ay 206-526-4245), marine manmal
observations (leg 1, Cyndy Tynan 206-526-4033), automated broadband
identification of groundfish (leg 2, Skip Denny 360-598-4890), and vesse
satellite radar neasurenents (legs 1 and 2, Don Montgomery 818-354-4691).

O her research throughout the cruise included collecting and freezing age-1
poll ock to examine their relationship with the "cold pool" (Tina Wlie-
Echeverria 206-463-5514), collection of predators and prey for a pollock
canni bal i sm study (Sam Wi nri ght 908-932-6555), collection of pollock
stomachs to exam ne food habits (Pat Livingston 206-526-4242), cephal opod and
fish collection for a reference database on marine manmal prey (Beth Sinclair
206-526-6466), fish sanple collection for a Steller Sea lion prey study (M ke
Strick 206-526-4522), and genetic research on adult and age-0 pollock (M ke
Cani no 206-526-4174).

METHODS

Sanpl i ng Equi prent :

The survey was conducted on board the NOAA ship MIler Freenan, a 66 m (216
ft) stern trawl er equi pped for fisheries and oceanographic research. Two
Sinrad(1l) split-beamtransducers, one operating at 38 kHz and the other at
120 kHz, were nmounted on the bottom of the vessel's centerboard. Wth the
centerboard fully extended, the transducers were 9 m bel ow t he water surface.
System el ectroni cs were housed inside the vessel in a new pernmanent

| aboratory space dedicated to acoustics that replaced the portable |aboratory
used on previous cruises. Acoustic data were collected at both frequencies
with a quantitative echo sounding system (Sinrad EK500). Data fromthe Sinrad
EK500 echo sounder were stored and processed using Sinrad BI500 echo
integration and target strength data analysis software on a SUN workstation

M dwat er and near - bottom echosi gn was sanpl ed using an Al eutian wi ng 30/ 26
trawl (AW). The AWIF is a full-mesh wing traw constructed of nyl on except
for polyethylene in the codend and aft section of the body. The headrope and
footrope each neasured 81.7 m (268 ft). Mesh sizes tapered from325.1 cm (128
in) inthe forward section of the net to 8.9 cm (3.5 in) in the codend. The
net was fitted with a 3.2 cm (1.25 in) codend liner. The AWI was fished with
82.3 m (270 ft) of 1.9 cm (0.75 in) diameter 8x19 non-rotational dandylines,
and 453.6 kg (1,000-1b) or 226.8 kg (500 Ib) tom wei ghts on each side.

Fish on bottomwere sanpled with an 83/112 bottomtraw without roller gear
Net mesh sizes ranged from10.2 cm (4 in) forward and 8.9 cm (3.5 in) in the
codend to 3.2 cm (1.25 in) in the codend |iner. Headrope and footrope |engths
were 25.6 mand 34.1 m(83.9 ft and 111.9 ft), respectively, and the
breastlines nmeasured 3.4 mand 3.2 m(11.3 ft and 10.5 ft).

A Methot traw was used to target age-0 pollock and macrozoopl ankton. Its
mouth was a square frame measuring 2.27 m(89.5 in) on each side. Mesh size
was 2 Mm X 3 mm (0.08 in X 0.12 in) in the main part of the net, and 1 nm
(0.04 in) in the codend. A 1.83 m (6 ft) dihedral depressor was used to
generate additional downward force. A calibrated General QOceanics flow neter
was attached to the mouth of the Methot trawl to determ ne the vol ume of



water filtered during trawing. The Methot traw was attached to a single
cable that was fed through a stern-munted A-frane.

On one occasion, age-0 pollock and nmacrozoopl ankton were targeted with a
Mari novich trawl . Meshes in the Marinovich trawl neasured 7.6 cm (3.0 in)
forward, 3.2 cm (1.3 in) in the codend, and 0.32 cm (0.125 in) in the codend
i ner. Headrope and footrope | engths were each 9.1 m (30 ft).

Five n2 (53.8 ft2) "Fishbuster"” trawl doors [1,247.4 kg (2,750 Ib)] were used
with the AW, 83/112, and Marinovich trawls. Wien the Marinovich traw was
towed, a 15.24 m (50 ft) long, 2.5 cm (1 in) dianeter spectra restrictor line
was connected between the ends of two 12.8 m (270 ft) long, 1.9 cm (0.75 in)
di ameter 6x19 wire ropes trailing each traw door. Two pairs of 18.3 m (60
ft) long, 1.3 cm (0.5 in) dianmeter 6x19 wire ropes led aft fromthe
restrictor line to the head and foot ropes.

Trawl depth and vertical and horizontal openings of AW, 83/112, and
Marinovich traw s were nonitored with a WesMar third-wire system attached to
t he headrope. Trawl depths of Methot trawls were nonitored with a SCANVAR
depth sensor. Tow depth profiles and water tenperature at depth for al

trawl s were obtained by attaching a small, retrievable mcro bathythernograph
(MBT) to the net, or, with Methot trawls, to the frane. Water tenperature and
salinity profile data were collected at calibration sites with a Seabird CTID
system Sea surface oceanographic data and environnental data were collected
and stored on the MIler Freeman's Scientific Collection System (SCS). Ccean
current profile data were collected using an ADCP systemw th transducers

| ocated in the vessel's centerboard.

Survey Design

The survey trackline consisted of parallel, north-south transects that began
near Port Ml ler at about 1600 20' W/ ongitude and proceeded northwest to
the U S./Russia convention |ine. Transects were spaced about 20 nmi apart and
were chosen to coincide with Iines of groundfish trawl stations sanpl ed
during approximately the same tinme period by bottomtraw survey vessels.
Sout hern transect endpoints were either limted by Uninak |Island and the

Al aska Peninsula (transects 1-9) or the shelf break (transects 10-29).
Northern endpoints of transects 1-16 were between 570 and 580 N and ranged
from50 mto 71 mbottomdepth, while transects 17-20 ended between 580 and
620 N and ranged from60 mto 85 mbottomdepths. Al were |ocated north of
significant pollock echo sign. As permission to enter the Russian Excl usive
Econonmi ¢ Zone (EEZ) was not granted, northern extents of transects 21-29
ended at the U. S./Russia convention |ine. Endpoint depths along the
convention line increased westward from77 mto 251 m

The EIT survey was conducted during daylight hours. At the start of the
cruise in md-July, daylight |asted about 17 hours (0620- 2315 ADT). By
Septenber 2 the day was reduced to about 13 1/2 hours (0845-2215 ADT). Vesse
speed during survey data collection reached 12-13 knots in favorabl e weat her
and averaged 11.6 knots. Both acoustic systens (38 kHz and 120 kHz)

si mul taneously collected echo integration data and split-beamtarget strength
data. Echo integration data fromthe 38-kHz system were used to provide
estimates of pollock abundance. Nights were dedicated to trawing, collecting
target strength data, collecting bottomgrabs and other data for the ocean
bottom typing project, running acoustic noise tests, and testing an acoustic
buoy system



M dwat er and bottomtrawl hauls were nmade at selected locations to identify
echosi gn and to provide biol ogical sanples. Average traw ing speed was about
3 knots. Average vertical net opening for the AWF was 25 m and ranged from 18
mto 38 m Vertical net openings averaged 3.5 and 4 for the 83/112 and

Mari novi ch, respectively. The Methot had a fixed net opening of 2.3 m
Standard catch sorting and biol ogical sanpling procedures were used to
provi de wei ght and nunber by species for each haul. Pollock were sanpled to
determ ne sex, fork length, body weight, age, maturity, and ovary wei ght of
sel ected fenmales. An electronic scale was used to determne all weights taken
fromindividual pollock specinens. Fork | engths of age-1 and ol der poll ock
were neasured to the nearest cmand recorded with a Pol ycorder neasuring
device (a conbi nati on of bar code reader and hand-held conputer), then

downl oaded into a conputer. Standard |engths of age-0 poll ock were neasured
to the nearest mmand recorded on a tally sheet, then transferred to
conputer. Maturities were determ ned by visual inspection using an eight-
stage scal e expressed in terns of a historical five-stage scale as follows:

i mature, developing 1 and 2, pre-spawning 1 and 2, spawning, and post-
spawning 1 and 2. Poll ock stomachs and macrozoopl ankt on sanpl es were
preserved in 10%formalin. Sanples of age-0 pollock were either preserved in
formalin or frozen whole. Age-1 pollock sanples, adult pollock tissue

sanpl es, and fish for the marine manmal study were frozen

Col l ection of target strength data required suitable conditions (e.g., |ow
fish density, single-species aggregations, uninodal size distribution, and
cal m seas) and invol ved passing repeatedly over an aggregation of pollock at
speeds of less than 4 kts, then collecting biological data fromtraw hauls
made in conjunction with the acoustic data collection

Standard sphere calibrations were nade to nonitor the accuracy of acoustic
system performance. During calibrations, the MIler Freeman was anchored at
bow and stern. W neasured the acoustic properties of two different copper
spheres--one for each transducer frequency--suspended bel ow the transducer
Split-beamtarget strength and echo integration data were collected with the
Si ntad EK500 system and used to determ ne acoustic systemgain paraneters and
transducer beam pattern characteristics.

PRELI M NARY RESULTS

St andard sphere calibrations:

Four standard sphere calibrations were conducted in conjunction with the
cruise. No significant differences in gain paraneters or transducer beam
pattern characteristics were observed for the 38 kHz transducer--the primary
collection system for the survey--anmong any of the four calibrations. The
target strength (TS) gain of the 120 kHz system decreased about 1.5 dB

bet ween Port Susan, WA (water tenperature 11.60 C) and Dutch Harbor, AK
(water tenmperatures 7.40-8.60 C). During the survey, the neasured TS gain was
relatively stable (23.8-24.2 dB). Decreases in TS gain w th decreasing

t emper ature have been observed with the 120 kHz system during previous

cal i brati ons.

Survey Results:

Pol | ock were distributed throughout the eastern Bering Sea shelf area
surveyed, with the highest densities encountered west and south of St
Matthew I sl and (transects 18-28) and between Unimak Island and St. George
I sland. Vertical distribution of pollock by transect varied fromeast to
west. East of 1640 W (transects 1-7) where total acoustic return was
relatively | ow nost pollock scattering | ayers were observed within 10 m of



bottomand only 0-33% were in mdwater. West of 1640 Wwhere total acoustic
return was generally higher, pollock |ayered in midwater accounted for 50%
95% of the total (transects 8-29, except for 16, 21 and 23). Three different
types of echosign were identified and quantified. Mderately dense near-
bottom | ayers and echosign formng a "carpet" along the bottomwere typically
conposed of adult pollock. Mdwater |ayers that often formed tightly packed
di screte schools during the day were usually conmposed of juvenile pollock <35
cmin length, typically age-1 or age-2. The third echosign type described a
nore conpl ex region of the survey area along portions of transects 24-29,
where juvenile pollock of nore than one age class extended down into the near
bottom | ayer.

Bi ol ogi cal data and specimens were collected from73 AW hauls, 1 Marinovich
haul , 10 Methot hauls and 13 bottom hauls. Cceanographic data were coll ected
from7 CID casts and 97 MBT casts. Pollock dom nated m dwater catches nade
with the AW and bottomtraw catches, accounting for 86% by wei ght and 70%
by wei ght, respectively. The one Marinovich haul caught nostly jellyfish
(>99% by weight), with some age-0 poll ock and ot her species of fish |arvae.
Jel l yfish made up 13% and 5% by wei ght in mdwater and on bottom
respectively. Pacific herring and chum sal nron were caught frequently in

m dwat er trawl s although they did not make up a large portion by weight. Most
Paci fic ocean perch obtained during the survey cane froma single haul (hau
50) that al so caught northern rockfish. In addition to pollock and jellyfish,
bottomtrawl catches contai ned nunmerous yellowfin sole and Pacific cod.

Pol | ock ranged in length from10 to 73 cmwith a najor node at 16 cm and

m nor nodes at 27 and 40 cm East of 1700 W/ ongitude, pollock nunbers were
domi nated by the 1996 year class (age 1). West of 1700 WI ongitude, the 1996
year class was again the nost nunmerous, followed by the 1995 (age 2) and 1992
(age 5) year classes. The average length of adult pollock (>35 cm captured
intram hauls ranged from 43-53 cmeast of the Pribilofs, but decreased to
39-47 cmwest of the Pribilofs reflecting increased presence of the 1992 year
class. Average length in trawl hauls anong pollock 35 cmand small er showed
that age 2 fish were mainly encountered in the northwest corner of the survey
area while age 1's were distributed across the shel f.

Bi omass of pollock in mdwater (fromnear the surface to 3 mfromthe botton)
was estimated at 2.6 mllion tons with 0.8 million tons east of 1700 W
longitude and 1.8 nillion tons west of 1700 WI ongitude. The 1992 year cl ass
accounted for 0.9 mllion tons and the 1996 and 1995 juvenile year classes
made up 0.4 mllion tons each. Although the estinated bionmass for sunmer 1997
(2.6 mllion tons) was close to that from sunmer 1996 (2.3 million tons), the
estimated nunbers of fish in 1997, 18.7 billion--of which the 1996 year cl ass
totaled 12.4 billion--contrasted with only 6.5 billion fish in 1996.

SCl ENTI FI C PERSONNEL
The principal investigator was Neal WIlianmson (206) 526-6417, AFSC, Seattle,
WA

Gear Trials (July 7-8)
Nanme Sex/Nationality Position Organization

Dani el Twohig M USA I nstrunent Chief MACE
Chris Wlson MUSA Fish. Biologist MACE

M ke GQuttornmsen M USA Fish. Biologist MACE
Steve de Blois M USA Fish. Biologist MACE



Bob McConnaughey M USA Fi sh. Biol ogi st RACE, G-
Paul von Szalay M USA Graduate Student UW
Karl Rhynas M Canada El ectronics Tech. QIC

Leg 1 (July 16-August 7)
Nane Sex/Nationality Position Organization

Jim Traynor M USA Chi ef Scientist MACE

Dani el Twohig M USA Instrunent Chief MACE
Deni se McKel vey F/ USA Fish. Biol ogist MACE
M ke Guttormsen M USA Fish. Biol ogist MACE
Kevi n Landgraf M USA Fish. Biol ogi st MACE
Paul von Szalay M USA Graduate Student UW
Beth Jewel | F/ USA Teacher at Sea NOAA
Cyndy Tynan F/ USA Bi ol ogi st NOAA, UW

Ri chard Rowl ett M USA Bi ol ogi st NWM

Bob Pitman M USA Bi ol ogi st SWSC

Chris Wlson MUSA Fish. Biologist MACE(Jul 16-22)

Leg 2 (August 9-Sept. 6)
Nanme Sex/Nationality Position Organization

Neal W/ Iiamson M USA Chief Scientist MACE

Dani el Twohig M USA Instrunent Chief MACE

Steve de Blois M USA Fish. Biologist MACE

Kevi n Landgraf M USA Fish. Biol ogi st MACE

Tai na Honkal ento F/ USA Fi sh. Biol ogi st MACE

M khai | Stepanenko M Russia Fish. Biol ogist TINRO
Al exander Ni kol ayev M Russi a Acoustician TI NRO
Ski p Denny M USA Acoustician SFS

Sara Paut sky F/ USA Student WA

MACE - M dwater Assessnent and Conservati on Engi neering, AFSC, Seattle, WA
NMVML - National Marine Mammal Laboratory, AFSC, Seattle WA

NOAA - National Oceanographic and Atnospheric Administration

QIC - Quester Tangent Corporation, Sidney, BC, Canada.

RACE, G-- Resource Assessnment and Conservation Engi neeri ng,

Bering Sea Groundfish Group, AFSC, Seattle, WA

SFS - Scientific Fishery Systens, Inc., Anchorage, AK

SWFSC - Sout hwest Fisheries Science Center, San Di ego, CA

TINRO - Pacific Research Institute of Fisheries and COceanography VI adi vost ok,
Russi a

UW - University of Washington, Seattle, WA

WAU - Western Washington University, Bellingham WA

For further information contact Dr. Gary Stauffer, Director, Resource
Assessnment and Conservation Engi neering Division, Al aska Fisheries Science
Center, National Mrine Fisheries Service, 7600 Sand Point Way NE, Buil ding
4, BIN C15700, Seattle, WA 98115-0070. Tel ephone (206) 526-4170.

1. Reference to trade nanmes or commercial firns does not constitute U S
gover nnment endor senent .



